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Systems Programming - The Human and the Machine 
Systems programming is an occupation which is often 
misunderstood. Its most obvious definition might be "one who 
programs systemsN. However, it has come to have a more specific 
meaning. In today's computing environment a systems programmer 
is one who is responsible for the installation, customization, 
and maintenance of the software and hardware of a computer system 
that is necessary for application development to be done. 
According to IBMts Dictionary of Comwutinq, a systems programmer 
is one who '*plans, generates, maintains, extends, and controls 
the use of an operating system with the aim of improving overall 
productivity of an installationw [I]. This definition seems to 
indicate that a systems programmer might do everything on a 
system except the application development. One might assume that 
the systems programmer must possess many skills to do this and 
that the software products involved must be very flexible and 
well documented to allow the systems programmer to make all 
modifications needed. 
The purpose of this paper is to document my experiences in 
planning, generating, and modifying the IBM VM/SP operating 
system (systems programming), survey literature on systems 
programming, and to draw conclusions as to what makes a 
successful systems programming experience. I will explore the 
skills necessary for the systems programmer to perform the tasks, 
as well as discuss aspects of the system itself (hardware, 
software, and documentation) that affect the success of any 
systems programming effort. This work is intended to serve as a 
case study of a VM/SP systems programmer working on WISP- 
compatible hardware. Judgments as to how these skills a n d  
conclusions may apply to other platforms are left to the reader. 
Note that this paper contains many terms specific to IBM 
mainframes, the VM/SP operating system, and computer systems i n  
general. Wherever appropriate, the definitions for such terms 
are provided in the text. In addition, a glossary of terms is 
provided in Appendix A of this report. 
This section presents background information necessary for 
this discussion including: (1) how the project originated, (2) 
history of the IBM hardware, and (3) history of IBMts operating 
system that I used. 
2.1. This Project 
The following sections discuss my interest in systems 
programming, how the project became a reality, and finally, how 
Miami would benefit from the project. 
2.1.1. My Interest in Systems Programming 
I graduated from Miamits undergraduate program in 1985 with a 
degree in systems analysis. I used my analysis and programming 
skills to secure a job as an application programmer and have 
worked in this area for the past six years. During this time I 
developed a curiosity about systems programming and have been 
interested in learning more about this area. 
As a prospective graduate student to Miami's Systems Analysis 
program, I learned that Miami was in the process of applying for 
a gift from International Business Machines (IBM) that would 
include one or more small mainframes and that it would be 
possible for me to perform the systems programming for these 
systems (providing the gift was secured). I entered Miami's 
graduate program in August, 1990 with intent to do this work for 
my master's project. 
2.1.2. Making the Project a Reality 
  ego ti at ions with IBM for the acquisition had begun in the 
spring of 1990 and continued throughout the remainder of the 
year. The primary questions being explored included what Miami 
could do with the machines and how it would benefit IBM. Once a 
plan had been agreed upon, contracts were approved in February of 
1991 for two machines and various software. Miami would receive 
a 9375 and a 9371 mainframe, various terminals and printers, and 
almost any required software product. 
In January, 1991, I was introduced to Mr. Michael Snyder, an 
account systems engineer for IBM, who would be available to teach 
me about the systems being received. I worked with him to learn 
about the hardware, systems software, and the basic skills 
necessary to prepare a software development laboratory for the 
Systems Analysis department. One could say that I apprenticed 
with him to learn what only his years of experience could offer. 
It was decided that since I would be the first one to work 
with the new hardware, I would work primarily with the larger 
mainframe (the 9375) because this machine was scheduled to be 
used in courses in the fall semester. My systems programming 
efforts would begin in the spring, finishing up by the end of 
summer so that the machine could be used by classes for 
programming projects in the fall. 
2.1.3. Miami's Interest in the Project 
The Systems Analysis department saw several potential uses 
for the machines. First, they could provide a laboratory for 
graduate students to study aspects of IBM mainframes without 
impacting the mainframe serving the academic community of the 
university. Second, once the system was operational, the 
software development tools could be used by other graduate or 
undergraduate classes for programming projects. Finally, faculty 
could use the systems for research or simply for enhancing their 
own skills. 
The goal of my work on this project was to do the necessary 
planning and systems programming to make one of the machines 
usable for the above purposes. My work on this project would not 
only satisfy the research requirement for my own degree, but also 
would leave the department with a fully operational system that 
could be used by other students and faculty. 
2.2. IBM 9375 Mainframe 
IBM8s 9375 mainframe was developed at the Glendale 
Development Laboratory in Endicott, New York. The architecture 
of the machine is descendant from the IBM/370, popular since the 
1970s. It is an air-cooled small mainframe that was intended to 
bring 370-architecture mainframes out of the corporate 
headquarters and into the branch office setting. The initial 
intent was to use this type of rack mounted processor in a 
distributed system connected to a large mainframe in a central 
location. Since then it has also been realized that this machine 
works well in a smaller company as its primary system. 
The 9375's overall processing power is perhaps no more than 
ten percent of the larger 370 class mainframes, but it runs 
identical software. It provides this capability in an air- 
cooled, rack-mounted configuration, taking no more floor space 
than a large desk. Another important feature is that this class 
of machine does not require an environmentally controlled room. 
An office atmosphere with average temperature and humidity is 
perfectly acceptable. 
The machine that Miami received was a 9375 model 50, 
providing 1.5 mips (million instructions per second) of mainframe 
power with 16 megabytes of main memory. Also included were an 
operator's console, eight 400 megabyte 9335 disk drives and one 
9347 tape drive capable of handling standard one-half inch tapes 
at a 1600 bpi (bits per inch) capacity. Various adapter cards 
were installed including Ethernet and token-ring network boards, 
and work station adapters to connect terminals and printers. 
Also received were ten 3279 color terminals and a 3287 printer. 
2.3. IBM VM/8P Operating System 
The IBM VM/SP operating system is "a time sharing system 
control program that consists of: (a) a control program (CP) 
managing resources of an IBM System/370 computing system so that 
multiple remote terminal users have a functional simulation of a 
computing system (a virtual machine) at their disposal, and (b) 
the conversational monitor system (CMS), which provides general 
time sharing, program development, and problem solving 
facilitiestt [I]. 
W/SP is most prevalent on small to medium sized systems as 
opposed to large systems which are dominated by IBMts MVS 
(Multiple Virtual Storage) operating system. One of VM/SPfs 
useful features is the ability to serve as a host for one or more 
additional operating systems. For example, many installations 
that use the VSE (Virtual Storage Extended) operating system run 
it (or multiple copies of it) using WISP as the host. 
VM/SP is descendant from the CP-40 operating system used in 
the mid-1960s. Successive generations of VM have included 
VM/37O, VM/SP, VM/SP HPO, VMIXA, and most recently VM/ESA. See 
Figure 1 for a pictorial representation of VMfs genealogy. 
VM Genealogy 
Figure 1 - VM Genealogy 
Reproduced from IBM Systems Journal [4] 
VM/SP has been the "work horsew version of VM for IBM. Due 
to its popularity and ease of availability, it was chosen for the 
Miami 9375 machine. Release 6 of VM/SP was received and 
installed on the system. 
3. Implementing the System 
Even though the 9375 was received on April 2, 1991, the job 
of implementation began several months before with planning and 
education. While doing this, I received and organized the system 
documentation. This was followed by the installation of the 
hardware and software. 
3.1. Preparatory Training and Planning 
My first task was to familiarize myself with the 
terminology, and learn the basic concepts that would help me 
understand the installation procedures. This was accomplished in 
several ways. 
First, I read the VM/SP Plannina Guide and Reference [ 2 ] .  
This provided me with an overview of VM/SP itself, a description 
of device configurations, a discussion of disk storage 
requirements for the system, and extensions to VM/SP. 
For example, one of the main tasks described in the 
Plannina Guide and Reference is to understand and modify the 
configuration files that have to be customized during the VM/SP 
installation. First was the VM/SP directory which contains a 
list of all potential virtual machines that may logon to the 
system. Second was a description of DMKRIO, which is a CP 
control file which consists of assembly language macros that 
describe real input/output devices, control units, and channels 
in the system. Third was information on DMKSYS, the control file 
consisting of information describing the CP system residence 
volume, system identification data, accounting parameters, dump 
space parameters, amount of real storage in the computer, and 
other miscellaneous items. Finally, this book described DMKSNT, 
the system name table that allows multiple users to share a 
single copy of a program and to IPL an already initialized 
shareable CMS nucleus. 
The next method I used for acquiring training information was 
to have information sessions with the IBM systems engineer for 
the project, Mike Snyder. On several occasions from February 
through March I met with him to 'discuss hardware and software 
background, steps for a successful installation, system topology, 
and overviews of operating system structure and functionality. 
Finally, just before beginning the system installation, I 
reviewed the VM/SP Installation Guide [ 3 ] .  This manual would be 
the step-by-step guide to actually doing the VM/SP installation. 
A brief review of the steps involved proved to be helpful prior 
to beginning the work. 
3.2. Documentation and Media Preparation 
Foresight on the part of Mike Snyder brought the system 
software, documentation, and tapes to Miami a month before the 
hardware arrived. This gave me the opportunity to organize a 
nearly overwhelming amount of documentation, and made available 
to me some of the first manuals that I would study for background 
information. In total, more than thirty-four boxes of manuals 
and magnetic tapes were received. Specifically, nearly four 
hundred manuals, over one hundred tape reels, and over fifty tape 
cartridges were delivered for the systems. This information 
represented all hard copy and electronic information for both 
system and application software for both the 9375 and 9371 
machines. 
Step two of the media preparation was to organize and catalog 
all of these materials. First, I created a database of all 
manuals which included the following information: document 
number, version number, group name (product category), and 
document name. This information would be sorted once by group 
name and document name and again by document number. Next, all 
manuals were stored in lateral filing cabinets sequenced by group 
and document name. Third, I created a database of all tape reels 
and cartridges. These databases included the tape volume and the 
tape name. Again two cross reference listings were produced, one 
sorted by volume and one by tape name. The tape reels were then 
placed on a tape rack in the computer room in volume sequence. 
The tape cartridges remained in a box, also in the computer room. 
In addition to manuals other documentation was received. All 
of this information is also filed with the manuals in the lateral 
filing cabinets. The following is a list of those items: 
1. Technical News Letters - replacement pages for manuals 
reflecting enhancements or corrections. 
2. llPUT1l Tape Information - documents the contents of a 
"Program Update Tape1#, which contains preventative service, 
corrective service, and new hardware support for a product. This 
also provides the instructions for retrieving additional 
documentation from the tape. 
3. Program Directories - list of product tape contents, 
related documentation, prerequisites, service fixes included with 
the product, resource requirements for the product, and 
additional instructions. 
4. Licensed Program Information - provides a summary of 
product features, and a list of system requirements. 
5. Microfiche Documentation - some manuals came on 
microfiche as well as normal hard copy. 
6. Product Quick References - high level summary of product 
features and commands. 
A copy of the document and tape cross reference listings 
mentioned above can be found in Appendices B, C, and D to this 
report. The cataloging and organization of these materials 
proved to be very valuable during the installation process as 
many of the manuals and all of the tapes were required to 
complete the job. 
3.3. Hardware Installation 
The majority of the hardware was delivered to Miami on 
April 2, 1991. This delivery included the mainframe racks (with 
the processor, all disk drives, the tape drive, and all adapter 
cards) and the system console. An IBM customer engineer came to 
Miami to do the hardware unpacking, install connections between 
the racks and the system console, test the hardware, and perform 
microcode verification. Prior to this, details on the electrical 
requirements had been given to Miami and the appropriate power 
connections had been installed. 
The only remaining hardware installation required was to hook 
up the 3279 terminals and the 3287 printer that had also been 
received. Coaxial cable was run to the desired locations, 
connectors were attached to each end, and they were connected to 
the machine. Note however, that these terminals would not be 
recognized by the system until a tailored copy of WISP was 
IPLed. Only the system console would be used for the first of 
the installation procedures, but the 3279 terminals were ready 
when needed. Finally, an Ethernet local area network connection 
was made from the system to the university network. The 
necessary adapter card came with the machine from IBM. All that 
had to be added was a coaxial cable hookup, an Ethernet 
transceiver, and the appropriate software. 
3.4. Software Installation 
By April 4, 1991 the 9375 was ready for the system software 
installation. First, the WISP operating system would be built 
and customized. Later, system products such as compilers, 
database, and graphics packages would be added to the system. 
The information provided below represents a summary of the major 
steps required to install each component. Problems encountered 
during the process are mentioned in a later section of the 
report. 
The major steps required for the WISP release 6 installation 
are identified below. The primary guide for these activities was 
the W/SP Installation Guide [ 3 ] .  The following discussion will 
highlight each milestone in the VM/SP installation and 
customization process. A step-by-step summary of my activities 
can be found in Appendix E. I have broken the process down into 
the following areas: (1) preparation, (2) using the starter 
system, (3) customizing CP, (4) customizing CMS, and (5) 
installing other VM/SP components. 
The first part of the VM/SP installation can be described as 
preparation. Disk packs must be initialized and formatted in 
order to store data. Also, these packs should be labeled so that 
each is uniquely identified. 
Next, the VM/SP starter system must be loaded, executed, and 
used to load additional tools. A simplified version of VM/SP is 
included on the installation tapes. This system must be loaded 
onto the disk packs and then executed by IPLing the system. It 
is then used to load additional tools and files for building 
VM/SP. 
System generation tools and files are loaded using one of the 
VM/SP starter system utilities. Additional system userids must 
be defined to the system, and assembly language configuration 
files must be modified. These files specify hardware devices on 
the system, tell CP where to store paging and dump data, and 
identifies other named system areas. A new CP nucleus will then 
be built and IPLed. 
Fourth, additional system disk volumes must be allocated and 
formatted. CMS files are loaded and customized, and the CMS 
system is built and executed. 
Finally, other components of VM/SP can be installed. This 
includes problem tracking tools, network access software, remote 
database access, and the help system. Also, system verification 
procedures should be executed to ensure that all components are 
working properly. 
3 . 4 . 2 .  VM/SP Products 
After two months of part time work the VM/SP system had been 
installed and customized for the 9375. Next came the task of 
installing other support products such as compilers, database, 
and graphics packages. See Figure 2 for a list of software 
packages installed on the system. 
Figure 2 - VM/SP Software products installed on IBM 9375 
A fairly standard procedure is established for installing 
each product. However, each and every one presented unique 
challenges and never quite seemed to follow the installation 
instructions provided. Implementation problems are discussed in 
a later section of this report. 
The typical installation procedure for a VM/SP product is as 
follows: (1) locate installation guide and all tapes for 
product, (2) define a minidisk to store the product files, (3) 
use the installation tool INSTFPP to load the contents of the 
tape to the specified minidisk, (4) customize ISPF screens and 
product execs so that the product can be easily invoked, and (5) 
test the product using sample files provided. 
As shown in Figure 2, the TCP/IP networking software was 
installed on the system. As a result, the 9375 computer is 
accessible via the Ethernet network by using the TELNET command. 
The address for the system is 1~san9375.aps.muohio,edu11. 
3.5. Implementation Problems 
During the installation of VM/SP and the VM/SP products a 
number of difficulties were encountered. The following is a 
description of the types of problems confronted and their 
resolution. 
3.5.1. service 
The implementation of RSCS provided the first real problem 
with the system installation. RSCS (the Remote Spooling 
communication Subsystem) is used to provide file handling across 
a network, special handling of devices not channel-attached to 
the system, and for printing spooled output. 
The primary reason for installing RSCS on the 9375 was to 
provide control for the 3287 printer that was attached to the 
system. RSCS works with the GCS (Group Control System) component 
of VM/SP, which allows VM/SP to communicate across a network 
attached to the system. RSCS is thus able to perform its 
functions across a GCS controlled network. 
After the RSCS had been installed on disk, the installation 
procedure stated that RSCS virtual machine should be started. 
RSCS is known as a service virtual machine. This means that when 
the VM/SP system is IPLed, this userid should be automatically 
logged on (autologged). It is in this state that RSCS will 
perform its prescribed functions. 
It was during the autolog of RSCS that the problem was 
revealed. Immediately after being started in this fashion, RSCS 
would abend. A message was displayed on the operator's console 
indicating that this had happened. After reinstalling both GCS 
and RSCS, reviewing the directory entry for RSCS, and attempting 
other customization the problem persisted. Mike Snyder told me 
the only recourse was to contact the IBM Support Center for 
assistance. 
The IBM Support Center is accessible via a toll-free 
telephone number 24 hours a day. Assistance is classified as 
"level 1" or **level 2". When calling for software support or 
installation service, a level 1 representative is consulted 
first. After describing a problem to the representative, he/she 
will search an IBM problem database to see if a similar issue has 
been recorded and solved. If so, the level 1 representative will 
discuss the resolution and/or send a fix on a tape. If level 1 
is unable to close the problem, then the appropriate information 
will be conveyed to a level 2 representative who will evaluate 
the information and call back to discuss the issue and perhaps 
provide a customized fix. 
The RSCS problem encountered on the 9375 turned out to be one 
that was previously discovered and addressed by level 1 support 
and could be resolved by applying several PTFs (program temporary 
fixes) to the system. It was recommended that the entire system 
be brought up to a higher service level. By doing this all 
system components (not just GCS and RSCS) would have service 
fixes applied, and the particular fixes for the GCS problem were 
included. This was accomplished by using the IBM PAS0 (Pre- 
Applied Service Offering), which had been shipped along with 
VM/SP initially. 
~nstalling the PAS0 and bringing the system up to a higher 
"service leveln required a lengthy application of service and a 
complete reinstallation of the VM/SP system. Not all problems 
require this level of effort to fix, but this was the best way to 
resolve the GCS/RSCS problem being experienced. 
3.5.2. EXEC Errors 
Another frustrating problem encountered several times was 
errors in EXEC utilities to aid in software installation. 
An EXEC is a simple programming language which allows someone 
to create a user-defined command. This facility, by providing a 
control structure and the ability to issue normal CP and CMS 
commands, allows users or software developers (or IBM itself) to 
perform functions that were not foreseen in CMS or to execute a 
collection of frequently used commands, thus hiding complicated 
features [ 5 ] .  
On several occasions the EXECS provided with the system were 
unable to complete the installation of the software product. In 
each case the EXEC had to be debugged and fixed appropriately. 
4 .  Survey of Literature on Systems Programming 
In an attempt to supplement the information that I have 
compiled during this project, I searched for literature that had 
been written on the subject of systems programming. 
specifically, I hoped to find information documenting the 
experience of others working with VM/SP and WISP products. A 
thorough search of Miami's library revealed that little 
information on systems programming was available. Additionally, 
I found no articles at all discussing VM/SP installation. 
I discussed this finding with Mike Snyder and have come to 
the following conclusions. First, literature discussing systems 
programming is probably confined primarily to documents which are 
not well indexed and thus hard to locate. For example, vendor 
training manuals or course materials. Second, information on 
systems programming might be contained in less formal 
publications or not be published at all. For instance, user 
group newsletters and meeting minutes might be a more common 
medium, and a personal network of individuals communicating among 
themselves could be a better way of getting more current and 
specific information. Third, due to the vast array of hardware 
configurations, different software products, numerous software 
versions, and customized variations, it is very difficult to 
produce meaningful information for a large audience. An 
interesting extension to this project would be to investigate 
these conclusions with practicing systems programmers and reveal 
the sources of their information. 
5. Analysis of My Systems Programming Experience 
I feel that my brief experience with systems programming has 
provided me with some insights into what elements can improve (or 
perhaps ensure the success of) a systems programming experience. 
I have organized my thoughts into two areas. First, I will 
present issues regarding "the humanw.  his will investigate what 
skills "the human8' needs to do the job of systems programming. 
Second, I will present issues regarding "the machine8* (hardware, 
software, and documentation). This section will explore issues 
that could be addressed by the provider of the system (IBM) that 
might make the systems programmer's job easier. 
5.1. ,'The Humanga - Hierarchy of Skills 
While waiting for the hardware and software to arrive, X was 
initially concerned with the following questions: 
- What skills are needed to install the system software ? 
- What can I read to get an overview of this process ? 
- What planning can be done to make the process easier ? 
- Are there any training materials for systems programmers ? 
After the reading I had done and the conversations I had with 
Mike Snyder I began to realize that it is difficult to answer 
these and other similar questions. The answers I was seeking 
would be provided during the systems programming project rather 
than while preparing for it. 
Thus, I began my systems programming experience with only a 
user's perspective on the system (from using other VM systems at. 
Miami), and "bits and piecesft of information gathered from 
reference manuals and meetings with the IBM SE, Mike Snyder. 
I was able to complete the system software installation after 
much reading of system manuals, many trial and error approaches 
to installation and customization issues, and with helpful 
guidance from the experience of Mike Snyder. 
As a result of this process, I have identified six levels of 
skills that would help to make a systems programming project 
successful. These skill levels reflect the increasing difficulty 
in system implementation as more products are added and 
additional integration is required. The following sections 
describe these skill levels which are also shown in Figure 3. 
Hierarchy of Systems Programming Skills 
Level 1: Using the System 
Level 2: Installing Products 
Level 3: Customization 
Level 4: lntegrating to Existing Interfaces 
Level 5: Orchestrating a System of Products 
Level 6: Integrating Different Systems 
Widening Skill Base 
Figure 3 - Hierarchy of Systems Programming Skills 
5.1.1. Level 1 - using the System 
The first and most basic ability required by a VM systems 
programmer is knowledge of fundamental VM and CMS user skills. 
Having the ability to use a system similar to the one being 
installed proves to be an advantage during the installation. 
This gives the installer an appreciation for what the end result 
of the job will be. Also, these skills will be necessary in 
accomplishing the installation itself. 
For this and the other skill levels, I will use an analogy of 
a construction worker to help describe the systems programmer's 
skills. The level 1 skills are perhaps comparable to the most 
basic of construction skills. For example, knowing that a house 
must have doors for entry and that the kitchen is where meals are 
prepared are level 1 skills for the house builder. 
The skills for the systems programmer include logging on to 
the system; listing, editing, saving, copying, and deleting 
files; and knowing how to reveal the minidisk structure and 
utilization. 
These skills can be obtained through normal training and 
reference materials designed to introduce someone to the W I S P  
environment. However, years of experience using a VM system from 
a user's point of view is probably the most common and best way 
of obtaining this education. 
Skill level 1 is assumed by all of the VM/SP installation 
materials I studied, but alone is insufficient to accomplish even 
the first step of the WISP installation. 
5.1.2. Level 2 - Installing Products 
The systems programmer also must develop skills directly 
pertinent to installing specific packages. This will facilitate 
the quick and easy addition of a new software product to a new or 
existing system. When a new version of an operating system or 
product is received, one might receive a box with a tape and a 
few manuals. Level 2 skills allow the systems programmer to get 
the package onto the system in a timely fashion. 
To continue the .analogy to the house builder, the 
construction worker knows that there are special procedures for 
installing a water heater or a furnace in a home. The overall 
house design should accommodate these items, but extra knowledge 
must be acquired to insure a successful installation of the item. 
The skills in this level for the systems programmer include 
mounting tapes, allocating disk space for files, understanding 
and interpreting EXECS, and IPLing the system. 
Once again, most of the knowledge at this level is assumed by 
VM/SP installation materials. There appear to be few direct 
sources for this information. I was most successful obtaining 
this knowledge from the IBM SE on an as-needed basis. Skill 
levels 1 and 2 will allow someone to install VM/SP or a VM/SP 
package onto a machine using predefined defaults and without 
regard for customization or integration among products. 
5.1.3. Level 3 - Customizing 
The next skill a systems programmer needs is the ability to 
change a product for site specific requirements or to take 
advantage of some optional aspect of a product. To accommodate 
as many customers as possible, software products or an operating 
system will install with a standard configuration and allow the 
installer to request specific features later. 
The house builder, for example, may receive a central air 
conditioner to install in a home. The compressor and evaporator 
are delivered already assembled and operational. However, 
locating the evaporator, electrical wiring, and duct work are 
things that must be performed by the builder. These things allow 
the air conditioner to be customized or tailored for a specific 
house. 
The customization skills that the systems programmer needs 
include updating assembly language configuration files, modifying 
product start-up EXECs, and adding information for hardware 
devices specific to a particular system. 
Fortunately these skills, although more advanced than 
level 2, can be more easily learned. Normal installation 
documentation that accompanies a software package almost always 
includes extensive information on customization. Some aspects of 
customization are product specific, however, certain procedures 
are similar for many products. Learning these common 
customization skills can make the installation process much 
easier for future products. 
5 . 1 . 4 .  Level 4  - Adding into Existing Interfaces 
The next skill for the systems programmer is to learn how to 
integrate products into existing interfaces in the system. In 
order for a system to have a consistent I8look and feeltt it is 
helpful for each product to be invoked in a similar fashion. 
Level 4 skills allow the systems programmer to do this for a 
particular installation. 
The construction worker must consider how to connect the 
house water, sewer, telephone, and electrical systems into 
existing city facilities. Extra piping or an additional pole 
might have to be installed to accommodate what is provided. In 
extreme instances a septic system or a well might have to be dug. 
The basic capabilities in the house, however, are unaffected by 
these issues. 
The skills in this level for the systems programmer might 
include writing EXECs to link and attach the minidisks and 
establish the appropriate globals or filedefs. Another common 
interface used for products is ISPF. In this case, screens would 
have to be built and libraries accessed. 
Knowledge for this kind of work seems to come from two 
sources. First, for writing EXECs, reference material exists 
which is useful for identifying specific capabilities and syntax. 
However, I feel that EXEC writing skills are primarily developed 
from studying existing EXECS. Perhaps while attempting to 
understand an EXECs functionality, or while debugging problems, 
anyone that works with VM very long will begin to acquire this 
skill. Secondly, when an interface such as ISPF is used to 
invoke products, skills can be obtained from the documentation on 
the interface itself. In my case, the ISPF manuals not only 
described what the product offered by default, but also directed 
me to areas that would have to be changed to add new products to 
the interface. 
5.1.5.  Level 5 - Orchestrating a system of Products 
Skill level 5 for a systems programmer is having the ability 
to orchestrate a system of products under a particular operating 
system. Rarely will an organization want a group of application 
software packages and then use each of them independently of the 
others. The systems programmer must identify which products need 
to work together, and then determine how to accomplish this. 
A security system is a good example of how a house builder 
might have to make different parts of a home work together. 
First, the security system must receive inputs from a variety of 
sources. Doors and windows must convey their status and a 
control panel must provide user inputs. The system must also 
output information to the house. If an entry is detected with 
the system engaged, then lights must be activated, alarms must 
ring, and perhaps even an automatic telephone call placed. 
The skills for the systems programmer to orchestrate 
different products also tend to involve inputs and outputs. A 
CSP program developed in-house might need the ability to retrieve 
data from a SQL database. Similarly, determining how in-line SQL 
queries or CICS instructions in a COBOL program get translated 
into the appropriate calls is important. If a user wants to be 
able to take data from a COBOL program and use it as input for a 
GDDM-developed graph, the systems programmer must be able to 
accommodate this as well. 
In order to develop these types of skills two things must be 
considered. First, the applications involved must be well 
understood. The systems programmer must be able to determine 
what data types and formats will be provided and perhaps these 
will have to be changed. The software on the receiving end must 
be considered. Data requirements are again an important issue. 
If SQL or CICS is involved, an analysis of a preprocessor will 
also be required. The second thing desired of the systems 
programmer is determining how to change the system so that the 
two products involved can communicate. For example, one might 
evaluate changes so that a preprocessor will be automatically 
invoked to translate the SQL or CICS commands. Documentation on 
the products involved will assist the systems programmer, but it 
is his/her own experience and creativity that will determine the 
success of the project. 
5.1.6.  Level 6 - Integrating Different Systems 
The last and most difficult skills for a systems programmer 
involve integrating systems of different types. Whether it 
involves two operating systems running on the same machine 
(perhaps using VM as a host) or systems running on different 
machines, this type of integration is sure to provide a 
challenge. 
My own systems programming project provided me with minimal 
experience at this level when I installed VSE/SP using VM/SP as a 
host. This required modification of the VM/SP user directory to 
establish a virtual machine for the guest operating system 
(VSE/SP). I worked with this configuration only briefly having 
concentrated the majority of my project on VM/SP. 
My expectation is that, similar to level 5, many of the 
integration issues involve inputs and outputs between machines. 
Additional complications are sure to exist. I would expect that 
EBCDIC to ASCII character translation, differing file structures, 
protocol conversions for communications over a network, and 
timing considerations could be factors. 
Once again, experience is the best teacher. The systems 
programmer must be his/her own best reference. Starting with 
documentation for the products involved and supplementing this 
with common sense and the wisdom of others is probably the best 
way to succeed in this situation. 
Having explored the skill levels required (or desired) by 
"the human1@, I will now turn my attention to "the machine". 
Please note that my reference to "the machineH refers to any of 
the family of machines capable of running the VM/SP operating 
system. My systems programming project has revealed several 
things which I feel could be done to the system itself to improve 
the VM systems programmerls job. 
My use of the term "the machinen refers primarily to the 
software used on the computer, the operating system itself, and 
the software used to install the operating system and other 
products. Additionally, any hardware or documentation issues 
will be treated as part of "the machinew. There are several 
aspects to system design that can have a direct impact upon the 
ease of the systems programming experience. A discussion of 
these issues follows. 
5.2.1.  Software Status 
The first major problem encountered with the VM/SP 
installation was the GCS/RSCS problem described above in the 
implementation problems section. RSCS would abend upon start-up 
when executed with the level of GCS initially installed. The 
PTFs required to fix the problem were included in the PAS0 (Pre- 
Applied Service Offering) tape included with the VM/SP 
installation package, but I feel that the installed version of 
VM/SP should have been at the current service level initially. 
None of the documentation included with VM/SP indicated that it 
was important or even recommended to immediately apply any 
service. 
sending a version of VM/SP with the service already applied, 
or at least notification that application of the service was 
needed would have saved much time and frustration, and a call to 
the IBM support center to remedy a problem that should have 
already been resolved. 
5 . 2 . 2 .  Help 
The next area where ##the machinem could be improved is the 
help system. These improvements can be broken down into two 
areas -- help for normal installation activities, and better help 
in the event of abnormal conditions. 
First, having more on-line help available to assist the 
systems programmer during installation activities would be 
beneficial. It is always reassuring to know that in the event of 
indecision or confusion that useful information is no more than a 
keystroke (PF1) away. Additionally, help information provided in 
this way could be distributed right along with the product being 
installed and thus probably be more current than printed 
documentation. 
Second, even more useful but perhaps more difficult to 
provide, is assistance in the event of abnormal termination of a 
installation activity or program product. Any information that 
might help the systems programmer to diagnose the problem and 
avoid a call to the support center would save time and effort. 
5.2.3. Automated Installation Tools 
Next, I feel that installation tools could be improved in two 
ways. First, these tools should be more automated. Considering 
the fact that the installation procedure is similar for most 
program products, a single utility that comes with VM should be 
used to install them. Mike Snyder told me that the command 
INSTFPP was an attempt to do something like this, but for many of 
the products that I installed it would not work. Second, on 
several occasions I encountered installation EXECs that would not 
work. In each case the install EXEC had to be manually debugged 
before the product was installed. Quality control for these 
EXECs should be improved. 
5.2.4. Improved Documentation 
The final area where I feel Itthe machine" could be improved 
is documentation. 
First, when the documentation for VM/SP and the VM/SP 
products arrived at Miami it arrived in 34 separate boxes with 
numerous packing slips. To summarize, over 400 manuals and 100 
tapes were included in what appeared to be random order. Some 
type of comprehensive list of all materials should have been 
included, and, more importantly, some guide for grouping related 
materials was needed. Even better, related manuals should have 
been packed in the same boxes. 
Second, after using many of the manuals on a regular basis, a 
comprehensive index would be helpful. Even if this were provided 
on a product level it would help make sense (and better use) of 
the massive amount of documentation accompanying the system. 
Third, of all the manuals received, very little of it could 
be described as training materials. Reference manuals are 
useful, if not vital, once someone knows how to use a product. 
Overcoming the initial hurdle of learning to use a product could 
be much easier if more training materials were included. 
6. Conclusion 
In this paper I have recounted the activities of my graduate 
research project and have attempted to explore the field of 
systems programming. My two main goals for this work were to 
(1) prepare a system that could be used for a variety of tasks in 
the Systems Analysis department and (2) learn about systems 
programming to satisfy my own curiosity and interest in this 
area. The following sections comment on these two areas in 
addition to some suggestions for future work in this field. 
6 . 1 .  Projrct Status 
It was hoped that this project would be more than just an 
exercise that would serve the short term goals of my research 
work. Instead it was my hope that I could take the IBM equipment 
and make it into a software laboratory that could be used 
productively within the department. Specifically, it was desired 
to provide a setting where graduate and undergraduate students 
and faculty members could work to perform projects and improve 
their skills. I feel that I have accomplished this. Virtually 
every piece of software received with the system has been 
installed and is operational. All software may not represent the 
cutting edge of computer development, but it certainly 
demonstrates many of the software products and techniques 
commonly used in business today and could be used by students and 
faculty alike for many purposes. 
Few systems are static and I am sure that shortly there will 
be requirements for the computer that can not presently be 
satisfied. Part time technical support will be required to 
install new products, upgrade existing ones, and provide 
administrative support just like all systems of any size. 
Perhaps the biggest obstacle for using the new system is 
training. A plan needs to be developed to help both faculty and 
students become familiar with what the system offers and how to 
use the products available. However, I am quite satisfied that 
the system can benefit the Systems Analysis department with 
additional effort in these areas. 
6 . 2 .  Project Follow-up and Further Studies 
It has become evident to me that the systems programming 
field is large in scope and the study of it can be pursued in 
many areas. I have touched upon some of these areas in this 
paper that I was unable to cover at length due to their scale. 
The following is a list of some ideas for additional projects or 
further study that could be conducted by fellow graduate students 
or interested faculty members. 
- Research ways to develop better on-line help, training 
materials, and tutorials for the systems programmer to use to 
learn and improve skills in systems programming. 
- Study the body of literature written about the systems 
programming discipline. 
- Develop shell applications on the 9375 system which are 
incomplete. Allow students to finish development concentrating 
on areas where different products and programming concepts ( C I C S ,  
SQL, CSP, etc.) can be learned. 
6-3. systems Programming 
I believe that I, an applications programmer, can now better 
appreciate the work required to make a mainframe system 
operational and what is required of the systems programmer to 
maintain it. Hopefully my analysis of the skill levels for a 
systems programmer might help others considering such a vocation. 
Also, perhaps vendors (especially IBM) could benefit from my 
suggestions regarding "the machine". 
As a result of my efforts on this project I feel that, on my 
hierarchy of skills, I have achieved level 3 (customization) and 
was beginning to work at level 4 (integrating to existing 
interfaces) when I completed my project work. I believe that if 
the time and place are right, that I would enjoy a chance to 
exercise my abilities as a systems programmer in a "real" 
(business) environment. Additionally, the experience I have 
gained should prove to be valuable when attempting to earn such a 
position. 
Ultimately the job of the systems programmer comes down to 
balancing the bad with the good. I have seen that the systems 
programmer's job can be a very frustrating one. He/she is always 
the one who, if things run smoothly, might receive little notice, 
but as soon as a problem arises, all attention very quickly turns 
his/her way. The job requires a resourceful person, able to deal 
with a gamut of problems on a moment's notice, fixing them with 
perhaps no more than a "trial and error1* approach. 
However, few things can compare to the rewarding feeling of 
building a system capable of doing so many things--venerable 
applications and new ones being developed every day. Indeed, to 
be able to sit down at nearly any terminal in the campus network 
and with a few keystrokes see my personalized VM logo ("VM/MKtV) 
appear is very satisfying. 
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Appendix A - Glossary of Terms 
The following is a list of terms used in this report. 
Someone familiar with VM/SP systems would probably know them, but 
perhaps all readers will not. Many of the terms are 
abbreviations; if so, the expansion of the abbreviation is given 
followed by the definition. 
AVS - APPC/VM VTAM - component of VM/SP that provides the 
capability for program to program communications across a VTAM 
controlled network in a host-server relationship. 
CICS - Customer Information Control System - a general 
purpose program that controls on-line communication between 
terminal users and application programs. 
CMS - Conversational Monitor System - a single user operating 
system specifically designed to run in a virtual machine created 
and managed by CP. Provides general interactive time sharing and 
program development capabilities [I]. 
CP - Control Program - the component of VM that manages the 
resources of a single computer with the result that multiple 
computing systems appear to exist. Each virtual machine is the 
functional equivalent of an IBM System/370 computer [I]. 
CSP - Cross System Product - a high level programming 
language specifically designed to be transportable across 
different computing platforms. 
DDR - DASD Dump Restore - a CP software program that allows 
data to be transferred from disk to tape and vice versa [5]. 
DMKRIO - an assembly language program module that is part of 
the CP nucleus. It defines the real input/output devices and 
their addresses [5]. 
DMKSNT - an assembly language program module that is part of 
the CP nucleus. It defines the system name table, which 
identifies named shared segments and named saved systems. These 
components are essentially common copies of frequently used 
programs to save memory utilization [5]. 
DMKSYS - an assembly language program module that is part of 
the CP nucleus. It contains system definitions, which specifies 
the location of data which are critical to CPts operation such as 
system paging and dump areas [5]. 
DMSNGP - an assembly language program module that is part of 
the CMS nucleus. It defines the specific characteristics of the 
CMS system such as important disk addresses and the name of the 
CMS saved system. 
DSF - Device Support Facility - a CP software program that 
performs operations on disk volumes so that they can be accessed 
by programs. These operations include initializing a disk volume 
and assigning alternate tracks [I]. 
EREP - Environmental Recording, Editing and Printing - a 
program that reads and formats for analysis input/output error 
records written to a special DASD data set by the operating 
system [5]. 
Ethernet - local area network architecture originally 
developed by the Xerox Corporation. Access to such a network is 
governed by the TCP/IP protocol suite. 
EXEC - a CMS function that allows users to create new 
commands by setting up frequently used sequences of CP commands, 
CMS commands, or both, together with conditional branching 
facilities, into special procedures to eliminate the repetitious 
retyping of those commands sequences [I]. 
GCS - Group Control System - a component of VM which allows 
it to communicate with network software. 
GDDM - Graphical Data Display Manager - a group of routines 
that allows pictures to be defined and displayed procedurally 
through function routines that correspond to graphic primitives 
Ell 
INSTFPP - VM command that can be used to load the contents of 
a product installation tape to a minidisk. 
IPCS - Interactive Problem Control System - a component of VM 
that permits on-line problem management, interactive problem 
diagnosis, on-line debugging for disk-resident CP abend dumps, 
problem tracking, and problem reporting [I]. 
IPF - Interactive Productivity Facility - an IBM program 
product consisting of system function screen panels and uti 1 ity 
programs which are useful in building service virtual machines 
[51 
IPL - initial Program Load - the initialization procedure 
that causes an operating system to commence operation [I]. 
ISPF - Interactive System Productivity Facility - IBM program 
product that runs on multiple platforms which provides an 
interactive set of screen panels and utility programs to simplify 
program development and file management. 
ITASK - VM command used to load and build the VM operating 
system and other operating system components. 
IVP - Installation Verification Procedure - a procedure 
distributed with the VM system that tests the newly generated VM 
system to verify that the basic facilities of VM are functioning 
correctly [I] . 
Microcode - a code, representing the instructions of an 
instruction set, that is implemented in a part of storage that is 
not program addressable. Microcode represents microinstructions 
used in a product as an alternative to hard-wired circuitry to 
implement functions of a processor or other system component [l]. 
Minidisk - term describing a unit of allocated DASD space, A 
minidisk is a logical, or virtual, area of physical DASD assigned 
in either cylinders or blocks [5]. 
Mips - Millions of Instructions Per Second - a measure of the 
speed of a CPU. 
PROFS - Professional Office System - an IBM program product 
that provides in interactive computer-assisted office functions 
such as electronic mail, document storage and retrieval, and time 
management [5]. 
PTF - Program Temporary Fix - a temporary solution or by-pass 
of a problem diagnosed by IBM as a result of a defect in a 
current unaltered release of the program El]. 
PUT - Program Update Tape - tape that is periodically sent by 
IBM to VM installations containing recent fixes to the operating 
system or other application software. 
QMF - Query Management Facility - IBM program product that 
provides an environment for building and executing database 
queries. 
RSCS - Remote Spooling Communications Subsystem - the 
licensed program that transfers spool files, commands, and 
messages between VM users, remote stations, and remote and local 
batch systems through telecommunications facilities El]. 
SDF - Screen Definition Facility - IBM program product that 
provides an environment for designing screens to be used by CICS, 
ISPF, etc. SDF will then build the necessary code to make the 
screen available to the program displaying it. 
Service Virtual Machine - a virtual machine providing 
operating system functions such as security, automatic operation, 
terminal protocol conversion, accounting and error recording 
outside the operating system itself [5]. 
SQL/DS - Structured Query Language / Data System - program 
product implementing a standard query language (originally 
defined by IBM) that is used with relational database management 
systems 153. 
TCP/IP - Transmission Control Protocol / Internet Protocol - 
IBM program product used in interfacing with an Ethernet network. 
Token-ring - a ring network that allows unidirectional data 
transmission between data stations by a token passing procedure 
over one transmission medium so that the transmitted data returns 
to the transmitting station. A network that uses a ring 
topology, in which tokens are passed in a circuit from node to 
node. A node that is ready to send can capture the token and 
insert data for transmission [I]. 
TSAF - Transparent Service Access Facility - a CP service 
that provides networking of up to eight processor complexes for 
the exchange of data between applications (especially database 
applications) (53. 
Virtual Machine - a functional simulation of a computer and 
its associated devices. Each virtual machine is controlled by a 
suitable operating system (for example, CMS). VM controls 
concurrent execution of multiple virtual machines on a single 
system/370 computer [I]. 
VMFPLCZ - VM command that can be used to load and unload the 
contents of tapes. 
VM/sP - Virtual Machine / System Program - a time sharing 
system control program that consists of: (a) a control program 
(CP) managing resources of an IBM System/370 computing system so 
that multiple remote terminal users have a functional simulation 
of a computing system (a virtual machine) at their disposal, and 
(b) the conversational monitor system (CMS) , which provides - 
general time sharing, program development, and problem solving 
facilities [I]. 
VTAM - Virtual Telecommunications Access Method - generic 
name for a series of program products for each of the major IBM 
operating systems (MVS, VM, and VSE), VTAM both manages the 
connectivity of a processor complex and provides an interface for 
applications to communicate with devices and other applications 
in a teleprocessing environment [5]. 
Appendix B - Documentation 
The following is a list of all IBM 9371/9375 software 
documentation received with the systems: 
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VSE/VSAM SPACE MANAGEMENT FOR SAM FEATURE LOGIC 
VSE/VSAM USING C M N D S  AND MACROS 
VSE/VSAU VSAU LOGIC, VOLUME 1: CATALOG, OPEN/CLOSE, DADsM, 
L Y 2 4 - 5 1 9 5 - 1  
L Y 3 3 - 9 1 3 0 - 0 0  
33633-6435-00 
L Y 2 6 - 5 2 0 4 - 0  
S C 3 3 - 6 4 3 2 - 0 0  
L Y 2 4 - 5 1 9 1 - 2  
L Y 2 4 - 5 1 9 2 - 0 2  
S C 3 0 - 3 3 5 1 - 2  
S C 3 1 - 6 8 0 1 - 0  
S C 3 0 - 3 4 0 3 - 6  
L Y 4 3 - 0 0 4 6 - 1  
L Y 4 3 - 0 0 4 5 - 0  
L Y 3 0 - 5 5 9 4 - 0  
I 
361 
3 6 2  
363 
3 6 4  
3 6 5  
3 6 6  
3 6 7  
368 
369 
3 7 0  
371 
3 7 2  
3 7 3  
3 
3 .3  
3.3 
3 .2  
L Y 4 3 - 0 0 4 2 - 1  
G C 3 1 - 6 4 2 9 - 1  
G C 3 1 - 6 4 0 3 - 0  
S C 2 3 - 0 1 1 1 - 5  
S C 3 1 - 6 4 0 5 - 1  
S C 3 1 - 6 4 0 4 - 1  
S C 2 3 - 0 1 1 3 - 5  
S C 3 1 - 6 4 0 8 - 1  
S C 3 1 - 6 8 1 1 - 0  
S C 2 3 - 0 1 1 5 - 4  
S C 3 1 - 6 4 0 9 - 1  
S C 3 0 - 3 4 0 0 - 1  
















3 . 2  
3.3 
3 . 2  
3.3 
CTL BLOCK 
VSE/VSAM VSAM LOGIC, VOLUME 2: RECORD MANAGEMENT 
NETWORK PROGRAU PRODUCTS (NCP, NETVIEU, VTAM) PLANNING 
NETWORK PROGRAM PRODUCTS (NCP, NETVIEU, VTAM) SAMPLES 
NETWORK PROGRAM PRODUCTS (NCP, NETVIEU, VTAM) STORAGE 
ESTIMATES 
VTAM C U S T M I Z A T I O N  
VTAM DATA AREAS FOR VN 















VTAM DIRECTORY OF MIGRATION INFORMATION 
VTAM DIRECTORY OF PROGRAMMING INTERFACES FOR CUSTOMERS 
VTAM INSTALLATION AND RESOURCE D E F I N I T I O N  
VTAM - -  MESSAGES AND - CODES 
VTAM NETWORK IMPLEMENTATION GUIDE 
VTAM OPERATION 
VTAM OPERATION 




VTAM PROGRAMMING FOR LU6.2 
VTAM PROGRAMMING FOR LU6.2 

Appendix C - Tapes 
The following is a list of all IBM 9371/9375 software tapes 
received with the systems: 
T a p e  n a m e  
CSP AE V3 W / S P  V3 B A S I C  
VSE/AF V 4  
VSE/AF V 4  
VSE/AF V 4  - 
ISPF/PDF V 2  FOR VM/SP B A S I C  
SCREEN D E F I N I T I O N  F A C I L I T Y  I 1  VM 
SCREEN D E F I N I T I O N  F A C I L I T Y  1 1  VM 
C I C S / W  
ISPF/PDF VER 2 FOR W / S P  BASIC 










V o l u n e  
A 0 0 3 1  
A005D 
A 0 0 5 F  
AOO5G 







1 2  
13 
14 
1 5  
16 
17 
1 8  
19 
2 0  
2 1  
2 2  
2 3  
2 4  
2 5  
2 6  
2 7  
2 8  
2 9  
30 
31 
3 2  
3 3  
3 4  
3 5  
36 
3 7  
3 8  
3 9  
4 0  
4 1  
4 2  





A O l R 6  
A 0 1 R 7  
A01R8 
A 0 1 R 9  
AOlRG 
AOlRH 














A O ~ R Z  
AOlSO 
A O l S l  
A 0 1 S 2  
A 0 1 S 3  
A O l S 4  
A01S5 
A 0 1 S 6  
PROFS V2R2 HOD # 3 
PROFS-223F-5002 
PROFS PASF V2R2 MOD # 2 
W / I P F  V 2  V n f I P F  B A S I C  
VS PASCAL COMPILER AND LIBRARY BASlC CMS --- - 
VS PASCAL COMPILER AND LIBRARY OPT SOURCE 
VS FORTRAN V 2  C / L / I  BASIC MATERIAL 
VM FORTRAN V 2  C / L / I  5668-801 RESTRICTED 
GDDM-PGF V 2  PGF.BASIC.VM 
EREP V 3  
VM/SP 3 3 7 0 / 9 3 3 5  START SYSTEM 
VM/SP OBJECT VOL 1 
VM/SP OBJECT VOL 5 
W / S P  OBJECT VOL 4 
W / S P  OBJECT VOL 2 
VH/SP OBJECT VOL 3 
W / S P  CMS/IPCS SOURCE 
VM/SP CP SOURCE 
VM/SP PAS0 9 0 0 4  VOL 3 
VM/SP PAS0 9 0 0 4  VOL 2 
VM/SP P A S 0  9 0 0 4  VOL 1 
RSCS VER 2 RSCS BASE 
w BASI c 
GDDM/W CDDM.BASIC.Vn 
GDDM/W GDDM.PCLKF.VH 
ISPF/PDF FOR WISP VER 2 ~ A S I C  yn 
PROFS EXTENDED M A I L  
PROFS EXTENDED M A I L  
VSE/ON-LINE TEST EXECUTI'tE 
VSE/ICCF V 2  
VSE/POUER V 4  
VSE/SP V l  UNIQUE CODE 
DOS P L / I  OPT COMP COMPOSITE i;PT 1 
89 1 FOOT3 I SERV FOR V M / 3 7 0 - 9 1 0 1  VMSERV 5 6 6 4 1 6 7 / E  3 OF 6 
9 0  I F 0 0 7 4  I SERV FOR VM/370-9101 VMSERV 5 6 6 4 1 6 7 / E  4 OF 6 
i 
4 3  
4 4  
4 5  
4 6  
4 7  
91 1 F O O E  I SERV FOR V M / 3 7 0 - 9 1 0 1  VMSERV 5 6 6 4 1 6 7 / E  5 OF 6 
9 2  1 F 0 0 7 6  I SERV FOR V M / 3 7 0 - 9 1 0 1  VMSERV 5 6 6 4 1 6 7 / E  6 OF 6 
A O l S 7  
A 0 1 S 8  
A O l S 9  
AOlSB 
AOlSC 
DOS P L / I  OPT COMP COMPOSITE OPT 2 
VSE/FAST COPY DATA SET PROG 
BTAM-ES FOR DOS/VSE 
CSP/AD V3 W / S P  V3 B A S I C  
CSP/AD V3 W / S P  V3 PUS - - 
4 8  
49 
5 0  
5 1  
5 2  
5 3  
5 4  
5 5  
5 6  
5 7  
5 8  
5 9  
60 
61 
6 2  
63 
64 





7 0  
71 
7 2  
73 






8 0  
81 
8 2  
8 3  
84 





A O l S F  
AOlSG 
AOlSH 
A O l S J  
AOlSK 
A O l S L  
AOlSM 
AOlSN 




A O l S T  
AOISV 
A O l S U  
A O l S X  
AOlSY 
A O l S Z  
A O l T B  
AOlTC 
AOlTD 
A O I T F  
AOlTG 
A O l T H  
A O l T J  
A O l T K  









F 0 0 2 3  
F 0 0 2 4  
F 0 0 7 0  
F 0 0 7 1  
F 0 0 7 2  
CSP/AE V3 VM/SP V3 B A S I C  
O S / P L / I  V 2  COMP, L I B ,  I T F  COMMON-LIB-CMS 
O S / P L / I  V 2  COMP, L I B ,  I T F  BASIC-CMS 
VS COBOL I 1  COMP, L I B ,  DEBUG 
ASSEMBLER H V 2  
ASSEMBLER H V 2  
ACF VTAM V3 FOR VM/9370 
D I T T O  VSE/VM 
SPL/DS 3.1 VSE B A S I C  
SQL/DS 3.1 VM B A S I C  
SPL/DS 3.1 RXSPL FEATURE 






VS/DIRMAINT LICENSED PROGRAM 1 OF 1 
VM/370 REAL T IME MONITOR B A S I C  
DOS/VS RPG I 1  OPTIONAL REL 3 
SCREEN DEF F A C I L I T Y / C I C S  
CICS/DOS/VS I69 OPTIONAL VOL 1 
CICS/DOS/VS I69 OPTIONAL VOL 2 
CICS/DOS/VS I69 OPTIONAL VOL 3 
VSE/SP 4.1.2 VSAM FOR VM 
VSE/SP 4.1.2 VM/DITTO 
VSE/SP 4.1.2 CICSPARS-VSAM-DATA 
ISPF/PDF V 2  FOR W / S P  B A S I C  
T C P / I P  V 2  FOR VH 1 OF 2 
T C P / I P  V 2  FOR VM 2 OF 2 
VSE/SP 4.1.2 VSE BASE TAPE 
VSE/SP 4.1.2 VSE BASE TAPE 
VSE/SP 4.1.2 VSE BASE TAPE 
VSE/SP 4.1.2 VSE OPT TAPE 1 OF 3 
VSE/SP 4.1.2 VSE OPT TAPE 2 OF 3 
VSE/SP 4.1.2 VSE OPT TAPE 3 OF 3 
SERVICE FOR W / 3 7 0 - 9 1 0 3  5 6 6 4 3 0 7 / G  5 6 6 4 3 0 7 / H  
SERVICE FOR V M / 3 7 0 - 9 1 0 3  5 6 8 4 0 1  ? / A  
SERV FOR V M / 3 7 0 - 9 1 0 1  VMSERV 5 6 5 4 2 6 0 / C  1 OF 1 
SERV FOR V M / 3 7 0 - 9 1 0 1  VMSERV 5 6 6 4 1 6 7 / E  1 OF 6 












FOOT7 I SERV FOR W/370-9101 5664188/8 1 OF 1 










SERV FOR W/370-9101 5664200/E & / G  
SERV FOR W/370-9101 5664282/8 
SERV FOR W/370-9101 5664318/K 1 OF 1 
SERV FOR VW/370-9101 5668806/D 
SERV FOR VH/370-9101 5668962 1 OF 1 
SERV FOR Vn/370-9101 5688103 
SERV FOR W/370-9101 5748RCl/B 
SERV FOR W/370-9101 5748XE4/L 
SERV FOR VH/370-9101 5746AMZ 5688052 

Appendix D - cartridges 
The following is a list of all IBM 9371/9375 software 
cartridges received with the systems: 
C a r t r i d g e  neme 
PROFS 
PROFS V2VZM3 
W / S P  OBJECT VOL 3 
W / S P  OBJECT VOL 1 
VM/SP OBJECT VOL 2 
W / S P  OBJECT VOL 4 
VM/SP OBJECT VOL 5 
VM/SP PAS09004 VOL 1 
W / S P  PAS09004 VOL 2 
M / S P  PAS09004 VOL 3 
W / S P  0 6 7 1  STARTER SYSTEM 
VM/SP CP SOURCE 
VM/SP CMS/IPCS SOURCE 
VMMAP B A S I C  
GDDM/VM 
GDDM/VM 
I S P F  FOR VM/SP V 2  
ISPF/POF V 2  FOR VM/SP BASIC 
VS PASCAL COMPILER AND LIBRARY 
VS PASCAL COMPILER AND LIBRARY 
VS FORTRAN V2 C / L / I  
VS FORTRAN V 2  C / L / I  
GDDM-PGF V 2  
EREP V3 
RSCS V 2  
VSE/SP 4.1.2 VM/DITTO 
VSE/SP 4.1.2 PS/CICS 
VSE/SP 4.1.2 PS/CICS 
VSE/SP 4.1.2 CICSPARS 
CSP/AD V 3  
CSP/AD V3 
CSP/AE V3 
OS P L I  V 2  COMP,LIB,ITF 
0s P L I  V 2  COMP,LIB,ITF 
VS COBOL I 1  CDHP,LIB,DEBUG 
ASSEMBLER/H V 2  
ACF/VTAM V 3  FOR VM 9 3 7 0  
SQL/DS V 2  
D I T T O  V S E / W  
QMF VM V3R1 
VSE/VSAM 
VSE/VSAM 














1 4  





2 0  
2 1  
2 2  
2 3  
2 4  
2 5  
2 6  
2 7  
2 8  
2 9  
3 0  
3 1  
3 2  
3 3  
3 4  
3 5  
3 6  
3 7  
38 
39 
4 0  
4 1  
4 2  
v o l u n e  
A 0 1 6 8  
A 0 1 8 9  
AOlRO 





A O l R 6  
A 0 1 R 7  
A01R8 
AOlRY 
A O l R Z  
AOlTO 
A O l T 1  
A 0 1 T 2  
A 0 1 T 3  
A 0 1 T 4  
A 0 1 T 5  
A O l T 6  
A 0 1 T 7  
A 0 1 T 8  
A O l T 9  
A O l T L  
A O l T Z  
AOlVO 
A O l V f  
A 0 1 V 2  
A01V3 
AOlVB 
A O l V C  
AOlVD 
A O l V F  
AOlVG 
A O l V H  
A O l V J  
AOIVK 
A O l V L  
A O 1 W  
AOlVN 
A O l V P  
AOIVQ 

Appendix E - VM/SP ~nstallation Steps 
The following is a step-by-step summary of the V M / S P  
installation and customization activities. 
1. Initialize the DASD volumes. The VM/SP Starter System 
tape must be loaded into the tape drive. Then using the system 
console, command the system to IPL from that device. 
The program invoked is the Device Support Facility (DSF). This 
program is used to initialize disk packs and check disk surfaces 
for errors. 
2. Format the DASD volumes, Command the system to IPL again 
from the same tape. This will load and execute the second 
program. This is the CP format/allocate program which formats 
the disk packs and assigns an identifying label to them. 
3. Restore the starter system. IPL the third program from 
the starter tape. This was the DDR (DASD Dump and Restore) 
program which was used to load the VM/SP starter system from the 
tape onto the disk packs prepared above. The starter system is a 
ttstripped downw version of the VM/SP operating system which 
provides just enough functionality so that the systems programmer 
can define the specifics of the system and build a custom version 
of VM/SP. 
4. IPL and define the starter system. IPL the system f r o m  
the disk volume where the starter system was loaded. A series of 
questions will then be asked by the system regarding the physical 
characteristics of the system. This information is stored in 
system configuration files and is used to build the final version 
of VM/SP. 
5. Load installation tools from tape to disk. Use the 
VMFPLC2 command to copy programs from the installation tape to 
disk to assist in the VM/SP build process. 
6. Load system generation tools and files. Use the 
installation tool ITASK to load additional tools which allow the 
installer to build a customized version of VM/SP specific to the 
particular hardware configuration. 
7. Tailor the system generation files. This includes 
modifying the VM/SP directory which lists all users of the 
system, DMKSYS which defines where system paging and dump areas 
are to be located, DMKRIO which identifies all input/output 
devices and the addresses of those devices, DMKSNT which 
specifies all named systems (like CMS) and segments, and DMSNGP 
which identifies the specifics of the CMS configuration. 
8. Build the CP nucleus. The installation tool ITASK is also 
used to assemble the system generation files and generate an 
IPLable CP nucleus. 
9. IPL the new CP and format the operator minidisk. When the 
new CP is IPLed it will automatically logon as OPERATOR. The 
OPERATOR'S primary minidisk must then be formatted to prepare it 
for data storage. 
10. Allocate other system disk volumes using the ITASK 
procedure. Initially only the primary disk volume was formatted 
for storage of VM/SP. At this point all other disk volumes must 
be formatted. ReIPL so that the disk volumes will be known to 
the system. 
11. CMS files must then be loaded to the new disks. The 
ITASK tool will do this and then invoke the system assembler to 
build a CMS nucleus. Then the CMS system will be saved. 
12. Next load IPCS (Interactive Problem Control System) files 
using the ITASK installation tool. IPCS is used to assist in 
reporting system problems and diagnosing them by providing easy 
viewing of system dumps. 
13. The primary minidisks for other system logons must now be 
formatted. 
14. Build the system file pool (a shared file system) in 
preparation for code to be loaded later, The system file pool 
provides a centralized storage place for system disk files 
without allocating a special minidisk. 
15. Build the user file pool for centralized storage of user 
files. 
16. Use the ITASK utility to load and save system help files. 
17. Load, build, and save GCS (Group Control System) which 
allows VM/SP to access a network such as VTAM or RSCS. 
18. Load the TSAF (Transparent Services Access Facility) 
which allows remote access to a SQL database. 
19. Load the AVS (APPCJVM VTAM Support) which allows program 
to program communications in a host-server environment. 
20. Certain components of source code are included with the 
VM/SP installation materials. These allow the systems programmer 
even more flexibility and options when customizing. Included are 
CP, CMS, IPCS, GCS, and TSAF source code components. 
21. If the system is to be connected to a network managed by 
RsCS, then a unique name must be assigned for the system and 
stored in a special file (the SYSTEM NETID file). 
22. Install EREP (Environmental Recording, Editing and 
printing). The VM/SP system will automatically record system 
software and hardware errors onto special areas of the disk. 
EREP is then used to extract this data and format it into reports 
which are primarily used by IBM customer engineers for problem 
diagnosis. 
23. Perform IVP (Installation Verification Procedures) to 
insure that all components installed work properly. Two special 
virtual machines are automatically added to the system which 
should be logged onto and then a comprehensive series of tests 
can be performed to insure that the VM/SP system is ready for 
use. 
24. Install system saved segments: CMSDOS, CMSBAS, CMSVSAM, 
CMSAMS, CMSINST, CMSVMLIB, and CMSFILES. The VM/SP Installation 
Guide describes a saved segment as an area of virtual storage 
that (a) has been saved in real storage, (b) has a unique name 
associated with it, (c) contains read-only or reentrant code, and 
(d) can be shared by multiple users [ 3 ] .  Certain frequently used 
CMS components (as mentioned above) are commonly defined in this 
way. 
25. Finally system clean up must be performed. This includes 
renaming disk packs, adding users, establishing system exec 
procedure for system setup during signon, and entering Xedit 
profiles. 
End of Report 

